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SUBJECT: T r i p  Repor t :  T w e l f t h  Meet ing o f  t h e  DATE: December 4 ,  1968 
AAP Miss ion  Requirements P a n e l  - 
Case 610 FROM: K .  E .  M a r t e r s t e c k  

AB ST R A CT 

The p r i n c i p a l  i t e m  of d i s c u s s i o n  a t  t h e  t w e l f t h  AAP 
Mission Requirements  Pane l  Meeting, h e l d  a t  MSC on November 2 2 ,  
1968, was a rev iew o f  the requi rement  f o r  a decoupled  ATM backup 
m i s s i o n .  The p a n e l  concluded t h a t ,  based on t h e  p r o b a b i l i t y  of  
n e e d i n g  such  a m i s s i o n ,  t h e  r e l a t i v e l y  l i t t l e  c o s t  impact  and 
t h e  desire  t o  avo id  a l a r g e  gap between f l i g h t s  i n  t h e  program, 
t h e r e  i s  a r equ i r emen t  f o r  t h e  decoupled  m i s s i o n .  

O the r  t o p i c s  d i s c u s s e d  i n c l u d e d  t h e  f e a s i b i l i t y  of  con- 
t r o l l e d  r e e n t r y  of t h e  A A P - 4  S-IVB and t h e  C l u s t e r ,  t he  impact  
of u s i n g  MDA p o r t  4 as an a l t e r n a t e  docking  p o r t ,  t h e  f l e x i b l e  
s c i e n t i f i c  a i r l o c k ,  a t t i t u d e  c o n t r o l  u s i n g  magnet ic  t o r q u e r s  and 
t h e  impact o f  PVT gaging  on SPS p r o p e l l a n t  r e q u i r e m e n t s .  
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MEMORANDUM FOR FILE 

The t w e l f t h  meet ing  o f  t h e  AAP Miss ion  Requirements  
P a n e l  w a s  h e l d  a t  MSC on November 2 2 ,  1968.  Items i n  t h e  agenda 
(which i s  a t t a c h e d )  of i n t e r e s t  are  n o t e d  below. 

1 2 . 1  Review of Ou t s t and ing  Action I t e m s  

1 2 . 1 . 1  and 12 .1 .2  - The t a r g e t  da te  f o r  p u b l i c a t i o n  o f  
t h e  Mission Requirements Documents and t h e  B a s e l i n e  Refe rence  
Miss ion  Document f o r  t h e  AAP m i s s i o n s  i s  s t i l l  December 15.  The 
BRMD may make t h a t  date  b u t  t h e  MRD's w i l l  p robab ly  s l i p ,  a l t h o u g h  
d r a f t  v e r s i o n s  of t h e  t h r e e  r equ i r emen t s  documents c u r r e n t l y  are 
i n  v a r i o u s  s tages  of rev iew.  

12.1.6 - Mr. H .  J e f f r i e s ,  MSFC/R-AERO, p r e s e n t e d  fo l low-  
up mater ia l  t o  t h e  r e p o r t  made a t  t h e  l a s t  MRP meet ing  on t h i s  
a c t i o n  i t e m .  Study r e s u l t s  i n d i c a t e  t h a t  d i s p o s a l  by r e t r o  bu rn  
i s  f eas ib l e  f o r  t h e  AAP-4 S-IVB s t a g e .  To h i t  a f o o t p r i n t  3000-  
4000 k i l o m e t e r s  l ong  (about  an ocean w i d t h )  w i t h i n  t h e  I U  l i f e t i m e ,  
a sys tem of  s o l i d - p r o p e l l a n t  r o c k e t s  weighing  an estimated 1675 l b s  
would b e  r e q u i r e d .  

Two methods of c l u s t e r  d i s p o s a l  were d i s c u s s e d .  The 
f i r s t  method waits u n t i l  t h e  l a s t  moments of  a normal  o r b i t  decay 
and depends on t h e  drag d i f f e r e n c e  between tumbl ing  and c o n t r o l l e d  
a t t i t u d e .  The a t t i t u d e  i s  h e l d  end on u n t i l  t h e  p r o p i t i o u s  moment, 
t h e n  s e n t  t umbl ing .  Such a scheme r e q u i r e s  an a t t i t u d e  c o n t r o l  
sys tem t o  b e  ava i l ab le  up t o  600 days from l aunch  i f  a -20 atmo- 
s p h e r i c  d e n s i t y  i s  encountered .  Fu r the rmore ,  t h e  s e n s i t i v i t y  to 
o r b i t  d e t e r m i n a t i o n  i s  extreme; an e r r o r  o f  on ly  1 meter / second 
causes  a change i n  impact  of  1-2 h o u r s ,  r e n d e r i n g  t h e  scheme a l l  
b u t  u s e l e s s .  

I n  t h e  second method a r e t r o  s y s t e m  f o r  C l u s t e r  d i s p o s a l  
was c o n s i d e r e d .  It  was e s t i m a t e d  t h a t  a 750 l b  r e t r o  sys t em cou ld  
r e t u r n  t h e  c l u s t e r  w i t h i n  a f o o t p r i n t  of about  4500 k i l o m e t e r s .  
Again an a c t i v e  a t t i t u d e  c o n t r o l  sys tem would be  r e q u i r e d  up t o  
600 days a f t e r  l aunch .  

1 2 . 1 . 7  - A s  a t  t he  p r e v i o u s  meet ing ,  t h i s  a c t i o n  i t e m  
was t h e  f o c a l  p o i n t  of c o n s i d e r a b l e  d i s c u s s i o n .  P r e s e n t a t i o n s  
were made rev iewing  t h e  requi rements  f o r  a backup decoupled  m i s s i o n  
i n  t h e  program. The p r i n c i p a l  c r i t e r i a  c o n s i d e r e d  were p r o b a b i l i t y  
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of t h e  need  f o r  a decoupled  mis s ion ,  c o s t  p e n a l t y  and t h e  
avo idance  of a major  gap i n  AAP f l i g h t s .  There was a q u e s t i o n  
ra ised conce rn ing  t h e  medical p r e r e q u i s i t e s  f o r  t h e  decoup led  
m i s s i o n .  A s  a r e s u l t ,  MSC accep ted  an a c t i o n  i t e m  to r e a c h  a 
c e n t e r  p o s i t i o n  on t h e  c i r cums tances  unde r  which t h e y  w i l l  a c c e p t  
a decoupled  m i s s i o n ,  c o n s i d e r i n g  b o t h  m e d i c a l  and o p e r a t i o n s  
c r i t e r i a .  

The ad hoc  committee working on t h i s  a c t i o n  made t h e  

R e t a i n  t h e  c a p a b i l i t y  to f l y  a backup decoupled  
m i s s i o n .  

f o l l o w i n g  recommendations w h i c h  were a c c e p t e d  by t h e  P a n e l :  

(1) 

( 2 )  The backup decoupled mis s ion  s h o u l d  be flown a t  
an a l t i t u d e  and i n c l i n a t i o n  s imi l a r  to t h e  p r imary  
m i s s i o n  to minimize t h e  m i s s i o n  p l a n n i n g  and a n a l -  
y s i s  impac t .  

( 3 )  If t h e  O r b i t a l  Workshop f a i l s  p r i o r  to s a t i s f a c t o r y  
comple t ion  of program o b j e c t i v e s  of  t h e  AAP-3A 
mis s ion  and t h e  launch of a backup Workshop i s  
d e l a y e d  e x t e n s i v e l y ,  a f i f t h  CM/SM s h o u l d  be  con- 
s ide red  t o  complete  t h e  o b j e c t i v e  of  u s i n g  t h e  
Workshop i n  s u p p o r t  o f  s o l a r  as t ronomy.  

No d e s i g n  e f f o r t  shou ld  b e  expended to a s s u r e  t h a t  
an a l t e r n a t e  decoupled mis s ion  can be flown beyond 
t h a t  r e q u i r e d  f o r  t h e  pr imary m i s s i o n  and backup 
decoupled  m i s s i o n .  

( 4 )  

( 5 )  F l i g h t  p l a n n i n g  and crew t r a i n i n g  f o r  an a l t e r n a t e  
decoupled  mis s ion  (one which becomes n e c e s s a r y  a f t e r  
t h e  LM/ATM has reached  s t a t i o n  keep ing)  s h o u l d  be 
p lanned .  

( 6 )  No s p e c i a l  e f f o r t  shou ld  be expended to a s s u r e  
t h a t  t h e  C l u s t e r  has a r e v i s i t  c a p a b i l i t y  a f t e r  
t h e  AAP-3/AAP-4 mis s ion .  
s h o u l d  n o t  be s p e c i f i c a l l y  des igned  o u t .  

However, such  c a p a b i l i t y  

A s  a r e s u l t  o f  d i s c u s s i o n  on t h e  l a s t  recommendation, 
t h e  P a n e l  t o o k  an a c t i o n  i t e m  to i d e n t i f y  a l l  i tems i n  t h e  c u r r e n t  
d e s i g n  which p r e c l u d e  C l u s t e r  r e v i s i t  a f t e r  t h e  AAP-3/AAP-4 m i s s i o n .  
Also K .  L .  Tu rne r ,  Headquarters/MLA, a c c e p t e d  Headquar t e r s  a c t i o n s  
t o  c l a r i f y  t h e  s t a t e m e n t  i n  Program D i r e c t i v e  5 A  conce rn ing  t h i s  
i s s u e  and f u r t h e r ,  to d e t e r m i n e  whether  t h e r e  i s  a H e a d q u a r t e r s '  
r equ i r emen t  f o r  data from t h e  C l u s t e r  a f t e r  t h e  r e t u r n  of  t h e  
AAP-3 CM/SM to ear th .  
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1 2 . 1 . 8  - A l o n g  l i s t  of  areas which must be s t u d i e d  
t o  a s c e r t a i n  t h e  impact  of docking a CM/SM to MDA p o r t  4 was 
p r e s e n t e d  by MSFC. The Centers  do n o t  p l a n  to i n i t i a t e  t hese  
s t u d i e s  u n l e s s  t h e y  are s p e c i f i c a l l y  d i r e c t e d  to do s o  and 
r e s o u r c e s  are p r o v i d e d .  Headquar t e r s  was r e q u e s t e d  to c l a r i f y  
t h e  i n t e n t  of r e t a i n i n g  MDA p o r t  4 .  

12 .1 .10  - H .  E .  Whi tacre ,  MSC/KM, r e p o r t e d  t h a t  t h e  

The Mar t in  s t u d y  w i l l  be 

Mar t in  Company i s  comparing t h e  merits and problems of t h r e e  
approaches  to exper iment  p o i n t i n g :  moving t h e  v e h i c l e ,  a m i r r o r  
s y s t e m  or a f l e x i b l e  a i r l o c k  mount. 
completed by December 31. 

1 2 . 4  D i s c u s s i o n s  of Magnetic Torquing  f o r  A t t i t u d e  C o n t r o l  

t h e  meri ts  of magnet ic  t o r q u e r s  f o r  a t t i t u d e  c o n t r o l .  H e  
recommended emphasis on a n a l y s i s  of t h e  a b i l i t y  of magnet ic  
t o r q u e r s  t o  m a i n t a i n  t h e  X-POP a t t i t u d e .  
R-AERO, p r e s e n t e d  arguments a g a i n s t  r e p l a c i n g  t h e  WACS w i t h  
magne t i c  t o r q u e r s .  

0 .  K .  G a r r i o t t ,  MSC/CB,  gave a t u t o r i a l  l e c t u r e  on 

H.  E .  Worley, MSFC/ 

12.5 D i s c u s s i o n  o f  SPS P r o p e l l a n t  Requirements f o r  PVT Gaging 

H.  E .  Whi tacre ,  MSC/KM,  rev iewed t h e  i n a b i l i t y  to 
a c c u r a t e l y  de t e rmine  t h e  SPS p r o p e l l a n t  q u a n t i t y  i n  zero-g or 
l ow- th rus t  c o n d i t i o n s .  T h i s  could  r e n d e r  i t  i m p o s s i b l e  to 
p r e d i c t  s a t i s f a c t o r y  complet ion of t h e  p l anned  SPS d e o r b i t  burn  
and r e s u l t  i n  hazardous  r e e n t r y  and/or  l a n d i n g  c o n d i t i o n s .  
a work-around, MSC i s  p l ann ing  f o r  a two-step d e o r b i t .  
bu rn  of e igh t - seconds  d u r a t i o n  would p r o v i d e  s u f f i c i e n t  SPS 
p r o p e l l a n t  s e t t l i n g  for an a c c u r a t e  qu . an t i t y  d e t e r m i n a t i o n  w i t h -  
o u t  commit t ing t o  a r e e n t r y .  The second burn  would t h e n  complete  
t h e  d e o r b i t  u s i n g  t h e  SPS or, i f  n e c e s s a r y ,  t h e  R C S .  It was pro-  
posed  t h a t  400  l b s  of SPS p r o p e l l a n t  be  added to e n s u r e  t h a t  t h e  
e igh t - second  f i r s t  burn  cou ld  b e  completed i n  o r d e r  to a c c u r a t e l y  
d e t e r m i n e  t h e  remain ing  SPS p r o p e l l a n t  q u a n t i t y .  The a u t h o r  sug- 
gested t h a t  i f  t h e  p r o p e l l a n t  supp ly  were s o  low t h a t  t h e  f i r s t  
bu rn  cou ld  n o t  be completed,  a c c u r a t e  measurement would be  only  
o f  academic i n t e r e s t .  
a d d i t i o n a l  p r o p e l l a n t  was q u e s t i o n a b l e .  
r e e v a l u a t e d  by M S C .  

A s  
The f i r s t  

T h e r e f o r e ,  t h e  u t i l i t y  of c a r r y i n g  t h e  
The matter w i l l  b e  

1025-KEM-dcs 
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MS C 

B U I L D I N G  2 ,  ROOM 517 

NOVEMBER 2 2 ,  1968, 8:30 A . M .  

1 2 . 1  Review of  o u t s t a n d i n g  a c t i o n  i tems.  

1 2 . 1 . 1  

12.1.2 

12.1.3 

12 .1 .4  

12 .1 .5  

1 2 . 1 . 6  

1 2 . 1 . 7  

1 2 . 1 . 8  

12.1.9 

12.1.10 

P u b l i s h  t h e  Mission Requirements Document f o r  
AAP-l/AAP-2, AAP-3A, and AAP-3/AAP-4, MRP A I  6 . 2 .  

P u b l i s h  t h e  B a s e l i n e  Reference  Miss ion  Document 
f o r  AAP-l/AAP-2, AAP-3A,  and AAP-3/AAP-4, MRP A I  6 .3 .  

Define t h e  Mission Requirements P a n e l  Documentation 
P lan ,  MRP A I  8 .1 .  

E s t a b l i s h  t h e  exper iments  c o m p a t a b i l i t y  f o r  t h e  
AAP-l/AAP-2 Miss ion ,  MRP A I  8 .4 .  

P r e p a r e  Experiments  Opera t  i o n s  Requirements  S e c t  i o n  
of  MRP for AAP-3A and AAP-3/AAP-4, Experiment Sub- 
P a n e l  A I  2 .3 .  

E s t a b l i s h  t h e  f e a s i b i l i t y  of  c o n t r o l l e d  r e e n t r y  of  
t h e  s p e n t  S-IVB s t a g e  and t h e  MPA/AM/OWS, MRP A I  1 0 . 2 .  

Formulate  back-up program p l a n s  f o r  u t i l i z a t i o n  of  
Back-up MDA/AM/OWS and LM/ATM hardware ,  MRP A I  10.3. 

Determine t h e  impact  of u s i n g  P o r t  4 as an a l t e rna te  
docking  P o r t ,  MRP A I  11.1. 

Resolve R I D ' S  a s s i g n e d  t o  t h e  MRP by t h e  ATM PDR 
Board, MRP A I  1 1 . 2 .  

Determine i f  f l e x i b l e  s c i e n t i f i c  a i r l o c k  i s  r e q u i r e d  
f o r  exper iment  p o i n t i n g ,  MRP A I  11.3.  

12 .2  Performance and Weight S t a t u s  Repor t .  

12.3 Report from WACS PRR Working Groups. 

1 2 . 4  Di scuss ions  of magnet ic  t o r q u i n g  for a t t i t u d e  c o n t r o l .  

12 .5  

12 .6  Sub-panel Repor t s .  

12 .7  N e w  Items. 

Di scuss ion  of SPS P r o p e l l a n t  Requirements for PVT Gaging. 


